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Fig. 1. Schematic illustration of the apical 
meristem of Hypolepis punctata. SZ: 
apical segmentation zone, MC: mother 
cell zone of cortex, MS: mother cell zone 
of stele, pi: pith, pc: procambium. 
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Fig. 2. Diagram of branching system in the 
rhizome of Hypolepis. A: Schema based 
on a hypothesis that a weaker shank of 
unequal dichotomy does not develope into 
a leaf, but an extra-axillary bud (modified 
from Bower, 1923). B: Schema based on 
a hypothesis that the leaf is the weaker 
shank of unequal dichotomy and the leaf 
branches out the extra-axillary bud dicho- 
tomously. EB: extra-axillary bud, L: 
leaf, S: shoot apex of rhizome. 
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Summary 

Three cyto-histological zones, apical segmentation zone (SZ), mother 
•cell zone of stele (MS), and mother cell zone of cortex (MC), have been 
recognized in the apical meristem of Hypolepis punctata. The apical seg¬ 
mentation zone is composed of a single, tetrahedral apical cell and its 
lateral derivatives, so-called prismatic cells, which are rectangular in shape 
in longitudinal section. The mother cell zone of stele consists of various 
•cells in shape, underlying the SZ. Those cells in MS differentiate into pith 
and procambium which will build up solenostele, and contain several nu¬ 
cleoli which are highly stained by Heidenhain’s haematoxylin. The mother 
•cell zone of cortex is composed of the small-sized cells which are located 
in the outer regions of MS and differentiate into the tissues of cortex. 

The leaf primordium has a single apical cell which originates in one of 
the derivatives of the apical cell of shoot apex. First the foliar apical cell 
shows a rectangular configuration having four cutting faces in longitudinal 
section, then it changes in shape from tetrangular ob-pyramid truncated 
•at its basal end to triangular ob-pyramid and finally it becomes hemi- 
■spherical. 

The meristem of the extra-axillary bud does not originate in detached 
meristem suggested by Wardlaw. Several rectangular cells in surface layer 
at the abaxial base of the leaf primordium become meristematic and one 
of them differentiates into the apical cell of the extra-axillary bud. The 
•organization of the apical meristem of the extra-axillary bud is the same 
■pattern as those of the parent shoot apex, namely three zones (SZ, MS, MC) 
are recognized also. Finally a new leaf primordium and a new extra-axil¬ 
lary bud arise as parent shoot apex did. 
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It has been elucidated that extra-axillary bud is formed in particular 
position of the petiole without any direct relation to the apical meristem, 
after leaf primordium was formed. By this examination, it would be pos¬ 
sible to suggest that the frond of this fern would be the weaker shank of 
an unequal dichotomy of the rhizome and that the extra-axillary bud would 
also be the one of two shanks of a dichotomous branching which occurs 
in the petiole, for the basal part of petiole of this fern exhibits cauline 
characters. 
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Explanation of Plates I-III 

A. Apical meristem of Hypolepis punctata. A single apical cell (a), its 
derivatives (prismatic cells, p), the mother cells of cortex (me) and 
the mother cells of stele (ms) are exhibited (cf. Fig. 1). 
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B-F. The process of formation of leaf primordium. First a few prismatic 
cells increase their width (B) and one of them differentiates into a foliar 
apical cell, which exhibits a rectangular configuration (B) in longitu¬ 
dinal section in the early stage, and changes in shape afterwards from 
tetrangular ob-pyramid truncated at its basal end (C) to triangular ob- 
pyramid (D). Then the foliar apical cell divides actively and leaf 
primordium turns towards adaxial side (E). Finally it becomes hemis¬ 
pherical (F). a: apical cell of shoot apex, f: foliar apical cell. 

G-J. The process of differentiation of extra-axillary bud. Several large, 
rectangular cells appear on the surface layer at the abaxial base of 
the leaf primordium (G) and these cells divide actively (H). One of 
them differentiates into extra-axillary bud changing the shape from 
rectangle (H) to slender triangle (I) in longitudinal section. After 
formation of apical meristem of extra-axillary bud a new foliar apical 
cell is formed (J). ba: apical cell of extra-axillary bud, bi: extra- 
axillary bud initials, bf : foliar apical cell of extra-axillary bud, 1: leaf 
primordium. 

K and L. The more advanced stage of the leaf primordium formation in 
the extra-axillary bud. K: leaf primordium having a tetrahedral apical 
cell. L: apical meristem. ba: apical cell of extra-axillary bud, bf : foliar 
apical cell of extra-axillary bud. 

A-F and G-J: xca. 90. F, K and L: xca. 120. 


□D. Burger Hzn. : Seedling of Some Tropical Trees and Shrubs Mainly of 
South East Asia. Centre for Agricultural and Documentation, Wageningen. 
1972. 7,800 R. 0 , 

tbh 5 444 T'y'TOMw ■ 

Xfr Troup © Indian Trees (1921) T-Wc 0 1 

'f £ fill 4 # W'4 51 f4 188 ffiOTF O&ffTfeO, 

aflifcte# < ?44 LT©—ici 5ft 

Eil- ^35 

fi f47, t-A7 AJ419, f49), 1 4 4*41415fi, -fev 

4'yf414 fi, 44f41041, ^'7 y 4 4417 i © © 44 4 % Fi 9 f®, 4; 4 T 4) 75 0 


— 7 — 


















.ffl 

■ n im 




*»_ i» iJL 


N»iS2* 

Kfc$gi 

* . 

! >x|S 


mmm 

. <VvV rl&fegk 

kZMag&%&. 


s«4 5 '<i w 

a^S lSk ‘4» #,i \*V 














